Purification and structural characterization of 3-hydroxypropionaldehyde and its derivatives.
The compound 3-hydroxypropionaldehyde (3-HPA), together with HPA hydrate and HPA dimer, in aqueous solution forms a system with interesting chemical properties. Therefore, 3-HPA has attracted attention by the chemical industry for use as a precursor in the production of plastics, acrylic acid, and 1,3-propanediol and by the food industry, in using 3-HPA-producing Lactobacillus reuteri as a probiotic. To produce 3-HPA in high yield from glycerol, L. reuteri was used as a biotransformation system. A convenient chromatographic purification method was developed, and purified 3-HPA was analyzed using electrospray ionization mass spectrometry and (13)C NMR. Quantitative (13)C NMR revealed a concentration-dependent distribution of the three compounds forming the HPA system. At concentrations above 1.4 M, the HPA dimer was predominant. However, at concentrations relevant for biological systems, HPA hydrate was the most abundant, followed by the aldehyde form. Our results indicate that the dimeric form with expected antibiotic properties should not be the active form.